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FATIONAL ADVISORY COMMITTEE FOR AERONAUTICS.

AIRCRAFT CIRCULAR NO. 10.

4 FEW DE EAVILLAND CGMMERCIAL AIRPLAKNE. *

The D.H.€6 with Three Bristol "Jupiter" Engines.

The new De Eavillaﬁd airplane, type D.H.66, which is now in
course of construction a{ the Stag Lane workg of tae De Havil-
land dircraft Company, marks a considerable departure in sever-
al regpects from normal De Havilland practice. Thug in »nlace
of the all-wood plywood-covered fuselage, which has character-
ized practicelly all De Havilland airplanes for a great numbor
of years, the new three-enyined ailrplane being built for Imper-

&

ial Airways, Ltd., bhas o fuselage of all-cteel construction as
regards its main structure (Fig. 1). The wings, on the other
hand, orc of normal De Havilland construction with box spars of

wood and sprucc ribs (Fig. 3).
The Fuselage

Although the De Havilland Aircraft Compeny has by thig time
bnd  considerable experience in metal construction, it hus not
nitherto veen possible to illustrate these forms of construction,
kasfthe ailrplanes so built havec not becn commercial airplones, and
zsothave not becen available for deteil illustration. That being
o

80, it is thought to be of interest to illustrate in considoro-

ble detaill the particular form of tubular construction employed
*From "Flight," June 10, 1926. '
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in the DoH.GS, and consequently several of the sketches show
various joints between struts, longerons, landing gear struts
and wing,roots'as.déed in this construction (Fig. 4). The fuse-
lage mainﬁSﬁructure is of the rectangular section type, 2rd the
longerons do mot run right through from nose to stern, but are
divided at various pointe along their length, in places where
a number of members meet. A feature of the comstruction is that
the steel strqts and lonmorons are in most places provided with
duralunin ends shancd tc suit local requirements and generally
cither in the Jorm of vorked or plain ends for pin joints. The
cross-bracing is by oircular scetlon tle-rods, and in certaln
panels where the sirceses are exceptionally heavy these tie-rods
are duplicated., Tho attachment of vertical and horizontal
struts to the longerons .is normally by clips bent around the
longerons and pinned tc them. The longerons are formed by sec-
tions of straight tubes, so that the contour bf the fuselage is
not formcd by curves but by a series of straight lines at vary-
ihé ancles. This, of course, is usual with tubular construc-
tion, =27 it avoids the,trouble and expense of nending the tubes,
and the offcet upon the head resistance of the fuselage is prob-
ably acgligible.

At the stern the fuselage does not terminate in a vertical
stern post 28 is usually the case, but ends in a fairly wide
flot pangl. Thie fom of construction is due to the fact that

3

the D.H, 66 is provided with a biplane tail which, in order to
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allow for trimming the stabilizer is built up as an independent
unit, hinged to the tép longerons at the corners of the last
bay. The stabilizer trimming gear is enclosed in a casing which
gerves to streamline the rear portion of the fuselage, but which
is.not a part of the main structure.

In front the fuselage tapers fairly abruptly to a very small,
engine plate for the central "Jupiter" engine. Tpe engine plate
itself is made of duralumim and appears to be extremely light.

It is attached to the steel tube lohgerons by four large bolts,
and the engine is thus readily removable. The front panel of

the main fuselage is triangulated by steel tubes, and in the case
of two of these tubes, tie rods run parallel with the tubes, al-
though the latter are working in tension. The engine mounting

is shown in Fig. 2, and some of its details are illustrated by
sketches (Fig. 4), which should make the arrangement quite clear.
The mounting is very cleam, and leaves ample space for getting

at the components mounted on the back of the engine,

One of the disadvantages of the steel tubular fuselage of
the type of the D.H.66, 1s that the cabin has to be built up in
the form of a three-ply "box" slipped into the fuselage from the
top when the latter has been erected. The floor of the cabin
has fairly,stout'oross members underneath, but these stop short
inside the bottom longerons, and the cabin "box" is supported at

the corners only, so as to avoid placing bending stresses on the
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lower longerons due to the weight of the cabin and its contents.
The aofual supports under the corners of the cabin ére in the form
of wood blocks, shaped to fit over the top of the cross tubes in
%he bottom panel of the fuselage, so that all the stresses are
concentrated very close to the joints and the bending moments im-
posed are a minimum.

As the De Havilland type 66 is intended for use on the
Cairo-Baghdad line which it is hoped to open next spring, the
whole of the cabin space will probably not be devoted to passen~
'gef accommodation, and at the moment we understand it is intend-
ed to provide seats for seven passengers only, the rest of the
space available (465 cu.ft,) being intended for goods and mails.
Should it later be desired to use the airplane entirely for pas-
senger-carrying, a number of extra seats would, of course, be
fitted.

Aft of the cabin is another "box" of plywood which forms the
luggage compartment. Vertical strips of wood of semicircular
section are tacked to the cabin in order to protect and stiffen
the plywood against accidental damage by heavy luggage. The com-
partment is a large one (155 cu.ft.) and should be ample for the
amount of personal luggage likely to be required for seven pas-
sengers. It is provided with a separate door.

In the general arrangement drawings (Fig. 5) will be seen
a peculiar funnel projecting from the roof of the fuselage.

This is a ventilator which, owing to the speed of the airplane,
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will force cir into a diffuscr box from which in turn, fresh air
will Tilter into the eabin without cousing o draught. Doateils f

the ventilating arrangenent ¢annot be given a2t the preseﬁt‘tigp.

The Wings

Ag 2lrcady mentioned, the wings of the DeHa6C are of pur-
fectly normal comstruction, with box spars having plywood wlle
and sprucc flanges (Fig. 8). At the points vhere occur the at-
tachmonts for the interplane struts, internnl packing pieccs

arc introduced and the form of these is illustrated, from which

it

H-

1111 be scen that these distance plccees ore built un T
multi~-o>ly spruce. The ribs are of sprucc and are of the one
‘type as hos been used by the De Hovilland Aircraft Comoniyw in a
great number of thelr types during recent years. The wing sce-
tion used is R.A.F.15. The wing covering is fabrie, doped and
varnished in the usual mannef. Leading and trailing cdges are
in the fom of duralunin tubes, but with the exocption of these
and the internal drag bracing, the wings are of all-wood con-
struction. Owing to the fact that two wing cggincs are mounted
on'the‘lower'ﬁing, the construofion has been somewhit altered

at the »noints where these two cngincs are rounted. From onc cf
our skeotches (Fig. 3) which illustrates the framework carryins
ong of the wing envines, 1t will be seen that the lower wing & -
corpgrates o1t this woint o systen of ftriangulation formed by

front spar cnd two stuut box ribs, the apex of the trlanglc
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falling on the rear spar. A result of this triangulated cngine
support is that the end rib of this section of the wing hos a
fairly wronounced rake. (The outer portion of the wing is, of
course, raked at its innecr end to the same anglc.) The -onginc
clste itself is bolted to this triangular stricture and the
front epar.

The Tail

One of the unusual features in the design of the D.H. 66 is
the tail unit. This comprisecs a biplane tail with o single
elevator hinged to the lower stabilizer only, and of threc ver-
tical fins and three rudders. The toil unit is built in two
symnetrical halves in order to reduce the number of spares necC-
essary. Thus o sparce fin can be used either in the central
portion or in one of the two outer positions, and the same ap-
plies to the rudders. Equally, the two halves of each of the
stabilizers are ldentical, so that a spare for either can be
used at will on the port or starboard side.

Another unusual feature of thc tail design is the method
adopted for trimming the tail. Owing to the rigidly-braced bi-
plane structure, the usual tail trimming gears could not well
be employed, and in place of this the designers of the D.H. 65
have adopted a system which is similar in principle to, although
quite cdifferent in detail from, the trimming gear patented by
the Westland Aircraft Works. The lower stabilizer is hinged to

the main fuselage at the rear ends of the top longerons, and is
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bracet by an inverted pyramid of steel tubes meeting at a point

in line with the lower surface of the fusclage. A worm mear is

interposed between the fixed portion of the fuselage and tho
apex of this inverted pyrarmid, so that when the worm gear ism

rotated the top of the pyramid is brought closer to or farther
away from the fixed fuselage structurc, according té the cirec-—
tion of rotation. The tail-trimming gear, steel-tube pyramid,
ctc., arc cncloscd in o light casing, which serves to fair off
the recar gortion of the fuselage, and mecans are provided for
coveriny up the gap between the fixed and moving parts when the

tail is trimmed to its smallcest angle of incidence.
The Landing Gear

The landing gear is of conventional type, with hent axles
and V supporting struts, of which the front ones are to}GSCOp—
ic and contain the usual rubber blocks working in comnression.
Generally eonecaking, the landing gear is similar to that of ihe

D.H. 54.

The Power Plant

Refcrence has already been made to the dounting»of tho
threc Bristol "Jupiter" cngines, and to the illustrations =show-
ing the ongine nlate for the central engine and the wing struc-
ture supporting the engine plates of the winé engines. A wcfer-

ence to the front elevation of the airplane will show that by

so arranging the design, that the central cngine is consideranly
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above the level of the wing engines, it has been possible to
avoid overlapning of the propeller dlsos without vplacing the
wing engincs excossivoly far out from the fuselage. Expericne
with three-cngined airnlancs scemg to ghow that flutter and vi-

4

bration ~rc apt to occur when the propeller discs overlap, ond
in the T.H.66 there chould be no trouble on thic score, as the
glipstreams should clear one another by a considerablc mar~in,

The main gasoline tanks arc nlaced in the center scehion

of the top wing so as to give dircet gravity feed to the on-

9
H¢

s, with consequent simplification of the posoline systenm.

4s the airplane is required to have o rather large crulsing rad-
ius, the fuel cepacity is high, i.e., 300 gallons, and in con-
templating the airplanc from the point of view of paying lood
carried, this fact should be kept in mind, as the gusoliac and

¢ carricd account for no less than 2500 1Ib. of the als-

-
L3
o

oil
posable load.
Certain other features of the D.H. 86 arc werthy of o closer

-

-gtudy, but it is preferred to defcr a refcrence to thesc wntil a

later date. Yo performance figures arc available ot progont,
but the following figures of weight, etc., may be of intcerest.
The weight of the airplane empty is 9080 1b. The weight of fuel
and oil is 2500 1b., and of pilot and navigator 380 1b., lecving
a vaying load of 2360 1b. As the total loaded weight of the
airplane is estimated at 14,700 1b., there is an item of 520 1b.

not accounted for. This welight is believed to be revrescuted
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by instruments, cabin eguipment, ctc., which are not included
in the figure for empty welght. As the wing area is 1539 sc.ft.,

the wing loading is 9.57 1b./sq.ft.

-
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THE D.H. 66 : Three-quarter front view of the faselage THE D.H. 66 : The mounting for the central engine
in skeleton. The main structure is of steel tube, and is extremely neat and simple. The engine plate is
cabin, luggage compartment, etc., are in the form of made of Duralumin and is very light. Details of this
‘‘ boxes "’ of three-ply, slipped into the main structure. mounting are illustrated by sketches.

Fig. 1 F;’.g. 3

THE D.H. 66 : Sketch showing the triangulated sttucture in the lower plane, which carries one of the wing
engines. The undercarriage struts are attached to the two fittings at front and rear ends of the longitudinal tube.

Fig. 3
" 1762 RS,
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Flg‘. 4% Some constructional details. 1, shows the fuselage joint at the point where are attached the front
spar of the lower wing and the inner end of the wheel axie. 2 is another fuselage joint slightly farther aft. This
sketch was made from a fuselage side lying on trestles, and the sloping strut is actually vertical, while the wiring
plates visible below the longeron belong to the cross-bracing of the floor panel of the bay. The joints in the rear
portion of the fuselage are of the type illustrated in 3. All the steel tube struts and longerons have Duralumin
ends, forked or plain, according to local requirements. Some details of the mounting : of the nose engine are
shown in 4. The engine plate itself is of Duralumin and is very light. It should be pointed out that the sketch

is a rear view, and shows the back of the engine plate.

Flg' 6 Some spar details. On the left, the distance-pieces separating the spar flanges in the inner bay,
and on the right, the same, but in a slightly different form, in the end sections of the wing. The spars are of
spruce, spindled out as indicated, and the distance-pieces are of laminated spruce, while the spar walls are of

three-ply. 1763 A s
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LENGTH 55-6"
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Fig.5 The D.H.88 Commercial airplane
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